ENHANCING THE FRAGRANCE OF AN ARTICLE 



CROSS REFERENCE TO RELATED APPLICATION 

[0001] This application claims the priority of United States provisional patent 

application number 60/447,062, filed February 13, 2003 and United States provisional 
patent application number 60/514,795, filed October 27, 2003. 

STATEMENT AS TO FEDERALLY SPONSORED RESEARCH 
[0002] Not applicable. 

FIELD OF THE INVENTION 

[0003] The invention relates to the fields of fragrances and flowers. More 

particularly, the invention relates to compositions and methods for enhancing the 
fragrance of an article. 

BACKGROUND OF THE INVENTION 

[0004] Plant breeding has led to flowers with bigger, longer-lasting blooms. 

Unfortunately, this breeding process has also led to flowers that have lost all or much 
of their scents. 

SUMMARY OF THE INVENTION 

[0005] The invention relates to compositions and methods for enhancing the 

scent of a article (e.g., cut flowers) by contacting the article with one or more 
chemical formulations that have a selected fragrance. For example, a composition 
that mimics the natural scent of a flower is prepared by mixing together stock 
chemicals in a ratio that is similar to that emitted from the flower. Applying this 
composition to a flower that has lost all or much of its scent through breeding can 
restore the lost or diminished scent to produce a more commercially desirable 
product. 

[0006] The compositions of the invention may be formulated in liquid form 

and sprayed directly on cut flowers. They might also be added to vase solutions or 
embedded into floral arrangement hardware. As one example, for roses that do not 
emit a "rose" scent, to enhance their aesthetic appeal and therefore commercial value, 
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a florist or consumer might spray the roses with a composition that mimics a natural 
rose scent. 

[0007] The chemical makeup of the fragrant compositions of the invention are 

based on type and amount of scent-imparting chemicals that are emitted by a 
particular plant. For example, to devise a formulation that has the fragrance of a 
particular flower, the identity and relative concentration of the chemicals emitted from 
the flower may be determined using conventional chemical analysis. As one example, 
a gas flowed over a flower may be analyzed by gas chromatography (GC) to 
characterize the identity and concentration of chemicals emitted by the flower. 
[0008] Using the methods of the present invention, compositions that 

substantially mimic the fragrance of a flower may be made from stock chemicals 
using the GC data as a guide. Although the exact formula generated from GC 
analysis might be used, other formulas that are similar to the exact formula might also 
be used. Beneficial formulas may be selected empirically, e.g., using a test panel. 
For example, a formulation that may be used to impart a "rose" odor to a flower (e.g., 
a hybrid rose that lacks or has only minimal fragrance) includes a mixture of 2- 
phenylethanol and beta-ionone. A formulation that may be used to impart a "petunia" 
odor includes a mixture of benzaldehyde, phenylacetaldehyde, methyl benzoate, 2- 
phenylethanol, caryophyllene, and benzyl benzoate. 

[0009] Accordingly, the present invention features a method for producing a 

composition having a fragrance that mimics or substantially mimics that of a plant. 
The method includes the steps of: (a) identifying a plurality of different chemical 
entities emitted from a plant, wherein the plurality of different chemical entities 
combine to form the fragrance of the plant; (b) determining a concentration of the 
plurality of different chemical entities emitted from the plant, the plurality of different 
chemical entities including at least a first chemical entity and a second chemical 
entity, the first and second chemical entities having different chemical structures; (c) 
providing a stock of the first chemical entity and a stock of the second chemical 
entity; and (d) mixing together aliquots of the stock of the first chemical entity and the 
stock of the second chemical entity to form a mixture wherein a ratio of the 
concentration of the first chemical entity to second chemical entity is substantially the 
same as that emitted from the plant. More than two chemical entities may be needed, 
based upon the number of chemical entities identified, e.g. 3, 4 or more as necessary. 
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[0010] The plant may be selected from a variety of different plants including, 

but not limited to, rose, petunia, lilac, lavender, gardenia, orchid, snapdragon, 
cyclamen, lily, hyacinth, carnation, citronellia, mint, lemon, lime, orange, or 
pineapple. The first or second chemical entity may be a compound selected from 
those presented in Table 1 (below). 

[0011] An exemplary composition having a fragrance that mimics that of a 

rose includes 2-phenylethanol and beta-ionone, e.g., at a molar ratio of about 2200:1. 
One that has a fragrance that mimics that of petunia, includes benzaldehyde, 
phenylacetaldehyde, methyl benzoate, 2-phenylethanol, caryophyllene, and benzyl 
benzoate. 

[0012] The composition of the invention may also include a diluent such as 

water, hydroxypropyl beta-cyclodextrin (HPBCD) and/or glycerol. It can also be 
encapsulated. 

[0013] In yet another aspect, the invention features a method for enhancing 

the fragrance of an article. The method includes the step of: contacting the article with 
a composition having a scent that substantially mimics a natural fragrance of a plant. . 
[0014] Unless otherwise defined, all technical terms used herein have the 

same meaning as commonly understood by one of ordinary skill in the art to which 
this invention belongs. Although methods and materials similar or equivalent to those 
described herein may be used in the practice or testing of the present invention, 
suitable methods and materials are described below. All publications, patent 
applications, patents and other references mentioned herein are incorporated by 
reference in their entirety. In the case of conflict, the present specification, including 
definitions will control. The particular embodiments discussed below are illustrative 
only and not intended to be limiting. 

DETAILED DESCRIPTION OF THE INVENTION 

[0015] The present invention is more particularly described in the following 

description and examples that are intended to be illustrative only since numerous 
modifications and variations therein will be apparent to those skilled in the art. As 
used in the specification and in the claims, the singular form "a," "an," and "the" may 
include plural referents unless the context clearly dictates otherwise. The term 
"comprising" may include the embodiments "consisting of and "consisting 
essentially of." By the phrase "a fragrance that substantially mimics a fragrance of a 
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plant 11 or a like phrase is meant that the fragrance can be identified as originating from 
the plant by at least 50% of persons experienced in formulating fragrances. When 
referring to a concentration, "about" and "substantially the same" mean within 50% of 
the stated concentration. For example, the about 1 g/ml includes any concentration 
within the range of 0.5 to 1.5 g/ml. 

[0016] The invention provides a composition for enhancing the fragrance of a 

plant or article, a plant or article treated with the composition, and methods of making 
and using such a composition. 

Fragrant Compositions 
[0017] Any composition having a fragrance that may be imparted on a plant or 

other article might be used in the invention. Those that mimic a naturally occurring 
scent or those that do not resemble a scent found in nature might be used. For 
applications that involve imparting a the odor of a first plant (flower) on another 
plant, compositions having a fragrance that mimics that of the first plant may be used. 
For example, a composition having a fragrance that mimics that of a plant includes a 
mixture of different molecules (e.g., 3, 4, 5, 6, 7, 8, 9, 10 or more different 
molecules) that are naturally emitted from .the plant _x>r that have an odor that 
resembles a molecule that contributes to. the scent of a plant. Several scent-imparting 
molecules have been discovered to be emitted by plants including those presented in 
Table 1 below. 

[0018] To make a composition having a fragrance that substantially mimics 

that of a plant, two or more of these scent-imparting molecules are mixed together in 
the same or similar molar ratio as is naturally emitted from the plant. Suitable molar 
ratios of the molecules may be determined by conventional analytical techniques 
including, but not limited to gas chromatography or mass spectrometry. 
[0019] In addition to the mixture of scent-imparting molecules, the 

composition of the invention might also include other substances such as diluents 
(e.g., water, alcohol, sugar molecules, HPBCD (e.g., 5, 10, 15, 20 %), and dimethyl- 
eta-cyclodextrin (DMCD)), colorants, preservatives, fixatives, and combinations 
thereof. 
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Making Fragrant Compositions 
[0020] The invention further provides a method from making a composition 

having a fragrance that mimics that of a plant. In overview, the method includes the 
steps of: (a) determining the identity and concentration of at least two (e.g., 3, 4, 5, 6, 
7, 8, 9, 10 or more) different chemical entities (i.e., molecules differing in chemical 
structure or formula) emitted from the plant; (b) providing stocks of the different 
chemical entities identified; and (c) mixing together aliquots of the stocks of the 
different chemical entities to form a mixture wherein the ratio of the concentration of 
the different chemical entities in the mixture is the same or about the same (e.g., by 
molar concentration 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100% 
identical to) as that emitted from the plant. 

[0021] The plant may be selected from a variety of different plants including, 

but not limited to, rose, petunia, lilac, lavender, gardenia, orchid, snapdragon, 
cyclamen, lily, hyacinth, carnation, citronellia, mint, lemon, lime, orange, or 
pineapple. The step of determining the identity and concentration of at least two 
different chemical entities may be performed by analyzing what molecules are 
emitted from the plant. For example, a fluid (e.g., a gas such as air or nitrogen) may 
be flowed over a plant placed in a container. The molecules in the fluid flowed over 
the plant are then analyzed for the presence and concentration of chemical entities. 
The analysis may be performed by conventional methods such as gas chromatography 
or mass spectrometry. 

[0022] Once the different chemical entities have been identified, stocks of 

such chemicals may be made using synthetic techniques or may be obtained 
commercially. These stocks may be purified stocks. For example, a number of scent- 
imparting molecules have been identified. These include those listed in Table 1. 
Stock solutions of each of these may be obtained commercially, e.g., from Sigma- 
Aldrich or Acros Organics. 

[0023] Aliquots of the stocks of the different chemical entities are then mixed 

together to form a mixture wherein the ratio of the concentration of the different 
chemical entities in the mixture is the same or substantially the same as that emitted 
from the plant. As such, this final fragrance composition substantially mimics the 
fragrance of the selected plant. The data obtained from the analysis of the chemical 
entities emitted from a plant may then be used to estimate the molar concentrations of 
each component of the mixture to generate the selected scent. Slight adjustments to 
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each of the components may also be made to fine tune the scent. In alternative 
embodiments, a test panel may be used to empirically identify those fragrant 
compositions that do or do not substantially mimic the natural fragrance of the plant. 

Article Treated With A Fragrant Composition 
[0024] The present invention also provides an article treated with a fragrant 

composition of the invention. An article treated with a fragrant composition may be 
made by simply applying the composition on the article. For example, a fragrant 
composition of the invention be poured on or sprayed on the article or the article be 
immersed in the composition. Material making up the article might also be 
impregnated with the composition. To prevent or reduce evaporation of the 
composition from article the article might be covered with a gas impermeable material 
(e.g., a plastic sheet) that may be removed to release the fragrance of the composition. 
[0025] Examples of articles to which the composition may be applied include 

almost any solid or liquid. In select embodiments, the articles are those that are 
generally associated with plants or flowers, e.g., plants, fresh flowers, dried flowers, 
artificial flowers, vases, planters and other flower arrangement paraphernalia. In one 
embodiment of the present invention, a flower, such as a rose, that has little natural 
fragrance is treated with a composition that mimics the natural fragrance of that 
flower (a rose in the example). Other articles may include, but are not limited to, 
paper products, such as stationary, linens, and potpourri. 

[0026] The article may be treated using any known means for applying a 

composition to an article. In select embodiments, the fragrant composition is in the 
form of a liquid and the composition is sprayed onto the article. In alternative 
embodiments, the article may be directly contacted with the fragrant composition 
liquids, such as by dipping, immersing, or otherwise contacting the article with the 
liquid. In yet another alternative embodiment, the fragrant composition may be added 
to water and then added to the plant. In still another alternative embodiment, the 
fragrant composition may be added to water that is contained within the vessel 
holding the plant or flower. In still other alternative embodiments, the fragrant 
composition may be in the form of a solid or semi-solid, such as a gel or paste, and 
then applied to the article. In yet another alternative embodiment, the fragrant 
composition may be in the form of a solid tablet that may dissolve in water or another 
liquid. 
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[0027] The amount of the fragrant composition to be applied may vary as 

selected depending on various factors including, but not limited to, the strength of the 
fragrance to be emitted, the size of the article to be treated, and the concentration of 
the fragrant composition. 

[0028] The present invention will now be further described through examples. 

It is to be understood that these examples are non-limiting and are presented to 
provide a better understanding of various embodiments of the present invention. 



EXAMPLES 

Example 1- Compositions for Imparting a "Rose" Fragrance 



Example 1A 

2-phenylethanol 

beta-ionone 



1.6x10^ M 
7.4xlO" 6 M 



(v/v) 

2.0x1 0- 1 % 
1.4xl0 - *% 



Example IB 

2-phenylethanol 

beta-ionone 



1.2x10"' M 1.5% 



5.7xl0- 5 M 



l.lxl0' 3 % 



Example 1C 
2-phenylethanol 
beta-ionone 
beta-damascone 



6.1xl0" 2 M 7.5x10-' % 



5.7xl0 _5 M 



l.lxl0- J % 



3.5xl0" 5 M 6.7xKr*% 



Example ID 

2-phenylethanol 6.1xlO- 2 M 7.5x10-'% 

beta-ionone 5 . 7x 1 0" 5 M 1 . 1 x 1 0" 3 % 

eugenol 6. 1 x 1 0" 7 M 1 .Ox 1 0' 5 % 

Example 2- Composition for Imparting a "Petunia" Fragrance 

Benzaldehyde 1 .4x 1 0" 5 M 1 .5x 1 0 -4 % (v/v) 

phenylacetaldehyde 3 . 5x 1 0 -6 M 4.2x 1 0' 5 % 

Methyl Benzoate 3.0xl0" 5 M 4.1X10" 4 % 

2-phenylethanol 7.3x1 0 -7 M 8.9x 1 0" 6 % 
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caryophyllene 4.3xl0~ 7 M 9.5X10" 6 % 

benzyl benzoate 4.2xl0~ 7 M 8.8xl0~ 6 % 

Example 3- Panel Testing 

[0029] In this panel, 30 of 60 participants chose the sample flower that was 

different from the other two given in the triangle test. The panelists were able to 
detect a significant difference between the fragrance of the treated flowers and the 
fragrance of the non-treated flowers at a probability of <1%. Overall, the participants 
commented that the treated flowers smelled "sweeter" or "stronger" than non-treated 
control flowers and many commented positively on the fragrance of the treated 
flowers. 

Example 4- Volatile Collection and Analysis 

[0030] Floral volatiles were collected from excised flowers. Three flowers 

were collected per treatment and each timepoint was repeated 3 times. Volatiles were 
collected for one hour according to collection protocol described by Schmelz et al 
(Planta 214: 171-179, 2001). Identification of each of the floral volatiles was verified 
by GC-MS (Id). 

[0031] Although the illustrative embodiments of the present disclosure have 

been described herein with reference to the accompanying drawings and examples, it 
is to be understood that the disclosure is not limited to those precise embodiments, 
and various other changes and modifications may be affected therein by one skilled in 
the art without departing from the scope of spirit of the disclosure. All such changes 
and modifications are intended to be included within the scope of the disclosure as 
defined by the appended claims. 

[0032] What is claimed is: 
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